Background and Purpose-Data on survival and functioning after stroke needs to be supplemented by measures emphasizing the patients' subjective perception. We studied (1) subjective well-being (SWB) as a latent variable in a common-factor model with four items, (2) the reliability of these four items, and (3) variables related to SWB in stroke patients. Methods-Data on all stroke patients (nϭ1417) and a random subsample of stroke-free individuals of similar age (nϭ1439) were collected from the Nord-Trøndelag Health Survey, a cross-sectional study of 74 977 persons. Based on a two-sample factor analysis model, scores of SWB were calculated, and variables explaining SWB were studied in a regression model. Results-Four items were a priori believed to measure SWB as a latent variable ("satisfaction," "strength," "calmness," and "cheerfulness"). This was confirmed by factor analysis. The reliability of these items (the proportion of the variance of the items that can be explained by the common factor) was between .42 and .53. Regression analyses showed a significant effect of having had a stroke, gender (lower SWB in men), age (increasing SWB with increasing age), perceived general health, nervousness, loneliness, sleep problems, social support, and use of analgesics. There was no statistical interaction between these variables and having had a stroke. Conclusions-Higher SWB after stroke relates to female gender, older age, good general and mental health, and a firm social network. (Stroke. 1998;29:363-367.)
U ntil a few years ago, stroke research was largely focused on survival. A need to improve the quality of the lives saved is now being increasingly acknowledged. Identification of variables related to life satisfaction in stroke patients is a prerequisite for such efforts.
The concept of quality of life (QOL) has gained increasing popularity among researchers studying the consequences of stroke and other chronic diseases for the individual. However, important criticism has been raised against the use of QOL in medical research. 1 The investigators often fail to specify on what aspect of life they focus and tend not to choose their instrument on the basis of such considerations. [1] [2] [3] In its original meaning, QOL was clearly related to subjectively perceived emotions, eg, satisfaction and happiness. 4 Over the years, the concept seems to have been expanded by inclusion of aspects of physical, psychological, functional and social health. 5 In our opinion, the theory supporting this wider QOL concept is thin. 1, 3, 6 QOL measured in this way will to a considerable extent overlap with other measurements, such as activities of daily living (ADL) or motor function. 7 Because the content of the QOL concept varies widely, several authors have proposed looking for less ambiguous terms. 6, 7 In this study the aim was to focus on emotions such as satisfaction and happiness, and we consider the term "subjective well-being" (SWB) 8, 9 more appropriate for these aspects. 10, 11 Concepts like SWB and QOL are not easily measurable. Accordingly, they are treated as latent variables, ie, variables which are not directly measured but estimated by a common factor model via their relation to items that can be measured. The proportion of the variance of the items that can be explained by the common factor is denoted as the reliability of the items.
Several authors have compared the SWB (or QOL) of stroke patients with that of nonstroke subjects. With few exceptions, 12 they have found a considerably lower SWB among stroke patients. [13] [14] [15] [16] Our knowledge is more fragmentary, however, as to which aspects of the stroke patients' lives are the most important determinants of SWB. Studies dealing with this issue 10,12,14 -20 have included various sets of possible explanatory variables. The dependent variables have been operationalized in various ways, and a majority of the studies have rather small samples and thus have low statistical power. 10,12,14,16 -18,20 The present work had three objectives. First, to study SWB as a latent variable; second, to assess the reliability of the items related to the latent variable; and third, to study variables explaining SWB in a large, population-based sample of stroke patients and stroke-free individuals. Four items were a priori believed to reflect SWB in the stroke as well as the nonstroke populations. These were "satisfaction," "strength," "calmness," and "cheerfulness" (Table 1 ).
Subjects and Methods

Screened Population
Nord-Trøndelag county is situated in the middle of Norway. About 127 000 of Norway's 4.2 million inhabitants live there, mostly in rural areas. All inhabitants aged Ն20 years (85 100 persons) were invited to participate in the Nord-Trøndelag Health Survey 21, 22 during the period from January 1984 to February 1986, and 74 977 persons (88.1%) attended. The attendance was 76.7% in the age group 20 to 29 years, increased steadily to a maximum of 93.8% in the age group 50 to 69 years, and then fell to 89.1% in the age group 70 to 79 years, and to 71.6% among persons aged Ն80 years. Causes for nonattendance have been studied in detail. 21, 22 No differences in health status or mortality were found between the younger nonattendants and the attendants of similar age. The nonattendants in these age groups were mainly men, stating "lack of time" as the reason for not attending. In the age group 70 to 79 years, however, 25% of the nonattendants stated "health problems" as the reason for not participating, and among nonattendants aged Ն80 years, the corresponding percentage was 35. Among these older nonattendants, the mortality during the screening period was approximately fourfold that of attendants of similar age. After the screening period, the mortality among the older nonattendants fell to approximately twice that of attendants of the same age. This is thought to reflect the fact that some did not attend the screening because of terminal illness.
21,22
Screening Procedure
A postal questionnaire was distributed in advance and collected at attendance. The screening nurses verified that all the questions had been answered and assisted the respondents in filling out the questionnaire if help was needed. The participants were asked to return a second questionnaire by mail, and 64 543 (86.1% did so). Furthermore, the screening procedure included a chest x-ray and measurements of height, weight, and blood pressure. Participants who were Ͼ40 years old or suffered from diabetes also had their blood glucose (nonfasting) measured.
The first questionnaire comprised 31 questions dealing with perceived health, functional abilities, contact with the health care system, general well-being, working conditions, and chronic diseases (hypertension, diabetes, myocardial infarction, angina pectoris, and stroke). The second questionnaire consisted of 42 questions regarding lifestyle, housing, educational level, working conditions, medical symptoms, social support, and well-being. All questions had fixed answer categories; the number of possible responses varied from two to six. The exact wording of the questions and the answer categories has been described elsewhere. 22 The validity of self-reported stroke based on the same question as used in this survey has been investigated previously. 23 This showed 20% false-positive and 3% false-negative self-reports compared with stroke diagnosed according to the WHO criteria, 24 the coefficient of agreement () being .79. The items reflecting SWB have been used, and to some extent cross-validated, in studies of the general population 25 and of patients with hypertension, 26 diabetes, 27 and cancer.
28 
Study Population
Of those screened, 1417 persons reported having suffered a stroke previously. Their mean age was 71.6 years (SDϭ12.6), and 48.9% were men. Details about these subjects have been published elsewhere. 21 From the remaining records, we collected a stratified random reference sample of 1439 individuals (46.3% men), with the same age distribution as the stroke patients.
Statistical Methods
A two-sample confirmatory factor analysis was performed, with the stroke and the nonstroke subjects as the two groups. Four items (Table  1) were used as indicators of SWB as a latent variable. The variables were assumed to have multinormal distributions, and maximum likelihood estimates of the factor model parameters were calculated. Since the variables are ordinal rather than continuous, factor analysis methodology that takes the ordinality of the data into account was also applied. Similar results were obtained, and methods based on multinormality were used for further analyses.
Using this factor model, we calculated the factor score. We named the factor score SWB and used this score as the dependent variable in subsequent analyses. The ordinality of multilevel explanatory variables was checked, and adjacent categories were collapsed where appropriate.
The computer program EQS 29 was used to perform confirmatory factor analysis, and BMDP 30 was used to calculate the factor scores and perform the linear regression analyses.
Results
The mean scores of the variables are given in Table 1 . A two-sample factor model was fitted with use of the four variables. A factor model that constrained the factor loadings to be equal between the samples, but to vary over the items, explained the data adequately (Figure) . A higher SWB score reflects a better well-being. The estimated difference in mean SWB score between stroke and nonstroke persons was -0.44 (95% confidence interval, -0.54 to -0.34; Pϭ.0004). We also fitted factor models that in addition to the four SWB items included items mainly tapping mental health. This resulted, however, in a significant loss of fit of the one-factor model.
The reliability of the four items "satisfaction," "strength," "calmness," and "cheerfulness," was .53, .43, .42, and .49, respectively.
For further analyses we used the SWB scores as the dependent variable. The explanatory variables applied were age, gender, and several indicators of general and mental health, functional capacity, the respondent's social network, and morbidity. We fitted linear regression models for each of the potential explanatory variables. Each model contained two covariates: the grouping variable (stroke/no stroke) and one of the other explanatory variables (Table 2) . Variables with PϽ.10 were then considered for inclusion in a subsequent multivariate analysis. Gender and age were included in this model regardless of their statistical significance. A model with 12 explanatory variables ( Table 2) explained 50.3% of the variance in the SWB score, and none of the remaining variables contributed significantly to the model. We found statistically significant effects of having had a stroke, gender (higher SWB in women), age (increasTwo-sample factor model for subjective well-being (SWB). e indicates residual error. Model fit: 2 ϭ15.6, dfϭ9; Pϭ.07. To assess whether the role of the explanatory variables differed between stroke patients and controls, interaction terms were introduced. We fitted regression models containing the variables shown in Table 2 plus an interaction term consisting of the grouping variable (stroke/no stroke) and one of the other explanatory variables. In neither of these models did the interaction term reach statistical significance (results not shown). This indicates that the effect of the explanatory variables on SWB is similar for stroke patients and nonstroke subjects.
Discussion
The concurrent validity of a measure of SWB is difficult to establish, because no accepted gold standard exists. One has to rely on the construct validity, which in this study was indeed supported by the confirmatory factor analysis (Figure) . Some authors include in their measurement of SWB also items mainly tapping mental health. Our results indicate, however, that SWB and mental health, though interrelated, are separate concepts.
The findings confirmed that stroke survivors have significantly lower SWB than control subjects of similar age. [13] [14] [15] [16] However, in another recent study the SWB of stroke patients was reported to be similar to that of a normative population. 12 That study was, however, carried out in a highly selected sample.
The variables that were found to be independently associated with SWB in this study (Table 2) can be roughly summed up as gender, age, physical and mental health, and the social network. The finding of a higher SWB among women is surprising, because most authors report that SWB is either gender independent 31 or lower in females. 8, 10 The gender difference on SWB was slight but statistically significant in the full multivariate analysis in our sample. In this model we also found a positive effect of increasing age on SWB. With our cross-sectional study design, we cannot assess whether this is an effect of age or cohort. Other authors have found that the effect of age is dependent on whether the dependent variable (eg, QOL or SWB) is weighted toward satisfaction or happiness; self-reported happiness seems to decline whereas satisfaction may increase with age. 31 An effect of the respondent's social network on SWB has been found in most studies in which such variables have been included, in stroke survivors 12, 14, 16 as well as in other groups. 9 Also, perceived health has been found to correlate highly with SWB in numerous studies, 9 but this relation has, to our knowledge, not been studied specifically in stroke survivors.
Most stroke studies focus on some measurement of disability, mainly performance regarding ADL. 12, 14, 16 Our analysis, including mobility as a typical ADL task, indicated that this variable, though statistically significant in bivariate analysis, has no independent effect on SWB when perceived general health and the respondent's social network are also taken into account. In a previous study of stroke patients, 10 which included formal assessments of various impairments and disabilities, we found that arm motor impairments had a stronger impact than ADL capacity on SWB.
In conclusion, in this population-based sample of stroke patients we found that SWB is considerably lower than in reference subjects of similar age. In stroke and nonstroke subjects, high SWB is mainly explained by female gender, older age, good general and mental health, and a firm social network. In order to understand, and perhaps improve, the SWB of individual stroke survivors, the social context as well as the patient's subjective perception of the situation need to be taken into consideration.
